The following new species of thelotremoid Graphidaceae are described as new to science: Clandestinotrema minutum, with warted periphyses, granular, blackish epihymenium, and hyaline, 6 -9-septate ascospores in one bundle in clavate asci; and Pseudoramonia psoromica, with stout isidia, thallus with psoromic acid, and submuriform ascospores. 
Introduction
Madagascar is a tropical archipelago in the Indian Ocean, east of Africa. It is well known for its high numbers of endemic animal and plant species, genera and even completely endemic families like the Didieraceae (Oberlé 1981) . There are several factors that caused its unique biodiversity: it is geologically relatively old and with an origin different from Africa; original forest remains on some islands (Collinson 1977) , and the main island contains relatively high mountains.
Two different biomes can be distinguished in Madagascar (Oberlé 1981) , each with a characteristic flora and fauna:
1. The dry tropical area with open savannah and semidesert covers most of the country in the south and southwest, including the coastal regions in the west and south.
It occupies roughly one-third of the island. It includes granitic inselbergs and some limestone karst.
2. The wet tropical area extends from the coastal regions in the north and east (including small islands like Nosy Be, Nosy Komba and Île St. Marie) to the inland, including the central plateau. It occupies roughly twothirds of the island. The bedrock is mostly siliceous.
There is no fundamental distinction in lichen flora between the coastal and more inland regions; the wet tropical forest used to extend all the way to the beach in the north and east and the dry semidesert still extends to the beach in the south. The areas on the central plateau tend to have a somewhat different set of species from the lowland areas, with relatively more macrolichens, but the original vegetation on the central plateau has vanished so completely that it is not even known what it looked like, and all areas are disturbed. Disturbed areas in or near pris-350 Aptroot: Preliminary checklist of the lichens of Madagascar tine lowland wet forests also have a higher proportion of macrolichens. Some of the (near) endemic Cladonia and Parmeliaceae species are currently known only from the central plateau, but others are also known from lowland localities, suggesting that there is a continuum.
The lichen flora of Madagascar is very incompletely known. A few lichenologists have collected on the island, some long ago (Abbayes 1947 (Abbayes , 1948 (Abbayes , 1956 (Abbayes , 1961 ; those who were there more recently published only a few selected, often new, species. Almost 33 years ago, when still an undergraduate student, I made a two-month collecting trip around Madagascar, visiting some easily accessible places, but also some remote, pristine areas when traversing the Presqu'île de Masoala on foot. Several papers were published soon afterwards, dealing with Cladonia (Ahti & Aptroot 1992) , Parmeliaceae , Physciaceae (Aptroot 1988 ) and miscellaneous species . Many other collections remained unidentified or unpublished, and some were out on loan for a considerable time.
Graphidaceae constitute the second largest lichen family in terms of described species, but it may well be the largest, as many species are thought to be still undiscovered (Lücking & al. 2014 ). The family is most speciose in the tropics, and the species are almost invariably associated with trentepohlioid phytobionts (Rivas Plata & al. 2012) . A reliable identification of the thelotremoid Graphidaceae was virtually impossible until about a decade ago. This is the group of lichenized fungi that was united in the family Thelotremataceae until 2010 (Rivas Plata & al. 2010 Plata & al. , 2012 . After the publication of a monograph of this group for Africa (Frisch & al. 2006) , it was thought that identification would be much easier, but, somewhat surprisingly, no specimens from Madagascar were mentioned in that monograph, and half of the thelotremoid Graphidaceae species found by me in Madagascar still seem to remain undescribed. In the meantime, many identifications of species in other groups had accumulated, mostly in the material collected by me, and partly in material collected by F. Schumm.
In the present work, a checklist of 500 lichens known from Madagascar is published for the first time, including 131 new records and two newly described thelotremoid Graphidaceae.
Material and methods
Descriptive work was carried out in Soest using an Olympus SZX7 stereomicroscope and an Olympus BX50 compound microscope with interference contrast, connected to a Nikon Coolpix digital camera. Sections were mounted in tap water, in which all measurements were taken. The chemistry of the type specimens was investigated by thin-layer chromatography (TLC) using solvent A (Orange & al. 2001) . The newly reported specimens are partly preserved in ABL, partly in B, but mostly in BR; specimens collected by F. Schumm are deposited in his private herbarium and will eventually go to B. Herbarium codes are according to Index Herbariorum (Thiers [continuously updated] (Kantvilas & Vězda 2000) has structures that are described as isidia, but they are very different in nature: cylindric and stout, and they may actually all represent apothecium initials, as the apothecia are stalked on similar structures.
New reports
In recently studied material, 131 species were identified that have not been reported before from Madagascar, also not under synonymous names. They are included in the checklist (see Appendix), with collectors, year of collection and herbarium location of the specimen.
Checklist
The available literature was scrutinized for published records of lichens from Madagascar. The results are presented in the Appendix. In total, 500 species are now known, including the two new species described above and 131 species that are here newly reported from Madagascar. Species are listed alphabetically under the currently accepted name, with literature references. If a species was reported under another name, this name is mentioned after the reference to the literature. The number of 367 lichen species already known from Madagascar before this publication is considerably higher than the number of 157 records that was recently reported in the literature (Ertz & al. 2014a ), based on a very incomplete internet list, which was prepared from only a handful of publications and of which the authorship was unfortunately erroneously attributed to me (Aptroot 2013) . Still, the present number of 500 is very small for such a large island, and it can be safely predicted that the number could easily be doubled with just a few months of dedicated research.
Apart from being incomplete, this checklist also contains some records of species that are unlikely to occur in the area, or of which the current taxonomic status is unclear, especially for instance in the genera Cladonia, Leptogium, Peltigera, Pseudocyphellaria, Pyxine, Ricasolia, Sticta and Usnea. These records have not been removed, as it was not immediately clear what other species they refer to. This concerns mainly macrolichens, because they have been collected since the 18 th century and identifications have been published over many years.
Discussion
The present checklist is too incomplete to allow definite conclusions about the lichenological affinities of Madagascar. It should be noted that the number of widespread tropical species is higher than that of typically African or endemic species. The following 22 species, mostly crustose lichens from rain forests, are here reported for the first time from the continent of Africa: Agonimia opun tiella (Buschardt & Poelt) Vězda Some comparisons can be made to the lichenologically better-known Seychelles islands (Seaward & Aptroot 2009; Schumm & Aptroot 2010) or to E Africa, from which area the macrolichens are relatively well known ). It appears that Madagascar is especially rich in the genera Cladonia (Abbayes 1947 (Abbayes , 1948 Ahti & Aptroot 1992) , Parmotrema, Pyrenula, Sticta and Xanthoparmelia (Abbayes 1961; Hale 1990; ). In the first and last of these genera, several species are known to be endemic to Madagascar or to the Mascarene Islands. In Sticta less so, but there is no recent treatment of the Sticta species from Madagascar, and, based on recent publications on Sticta from other parts of the world, where a much narrower species concept is used than in former days, it can be safely predicted that several of the Sticta species reported below are actually referable to undescribed species. Willdenowia 46 -2016 Within Madagascar, there is a clear distinction between the lichen floras of the two biomes mentioned in the introduction. From the dry tropical region only relatively few species are reported (see Table 1 ), mainly because the lichen flora is indeed poor due to the dry climate. All other species cited in the checklist are only known from the wet tropical area. 
Appendix: Preliminary checklist of lichens of Madagascar
References are given to literature reports, with page number to facilitate cross-checking (except for Stizenberger 1890), or to specimens, in which case the collector(s), the year of collecting and the herbarium are given. Uncertain, older records are included but marked with a question mark "?". Literature reports that mention species or specimens from Madagascar but do not add to this list are not cited at all; the aim here is to list all species that have been cited from Madagascar, not to list all papers that have ever mentioned a lichen from Madagascar. Stizenberger (1890) Hale -Aptroot (1990: 403) . Corticolous. Bulbothrix suffixa (Stirt.) Hale -Aptroot (1990: 403) . Corticolous. Bulbothrix tabacina (Mont. & Bosch) Hale -Hale (1976b: 24) , Aptroot (1990: 403 Aptroot (1990: 403) . Corticolous. Calicium hyperelloides Nyl. - Aptroot (1990: 403) . Corticolous. Calicium pluriseptatum Tibell & Frisch -Tibell & Frisch (2010) . Corticolous. Calopadia fusca (Müll. Arg.) Vězda -Santesson (1952: 532, as Lopadium fuscum Müll. Arg.). Foliicolous. Calopadia subfusca Kalb & Vězda -new report, Aptroot & Hensen, 1984 (BR) . Foliicolous. Caloplaca crocea (Kremp.) Hafellner & Poelt -Hafellner & Poelt (1979: 23) . Corticolous. Candelaria concolor (Dickson) Stein - Aptroot (1990: 403) .
Corticolous. Candelariella reflexa (Nyl.) Lettau -new report, Aptroot & Hensen 12957, 1984 (BR) . Corticolous. Canoparmelia amazonica (Nyl.) Elix & Hale -Aptroot (1991a: 150 Aptroot -Aptroot (1991a: 150) .
Corticolous. Canoparmelia rodriguesiana (Hue) Elix -Hale (1976a: 9, as Pseudoparmelia rodriguesiana (Hue) Hale), Swinscow & Krog (1988: 250, as P. rodriguesiana) . Saxicolous. Canoparmelia somaliensis (Müll. Arg.) Elix & Hale -Hale (1976a: 48, as Pseudoparmelia somaliensis (Müll. Arg.) Hale), Swinscow & Krog (1988: 252, as P. somaliensis) . Corticolous. Canoparmelia texana (Tuck.) Elix & Hale -Aptroot (1990: 403), Abbayes (1961: 102, Aptroot & Hensen 12433, 1984 (BR) . Corticolous. Chiodecton papillosum G. Thor -Henssen & Thor (1998: 105) .
Corticolous. Chiodecton pustuliferum Aptroot -Lumbsch & al. (2011: 39) .
Corticolous. Chroodiscus mirificus (Kremp.) R. Sant. -new report, Aptroot & Hensen, 1984 (BR) . Foliicolous. Cladia terebrata (Laurer) S. Parnmen & Lumbsch. -LumbschWilldenowia 46 -2016 Aptroot (1990: 403, as Cladia aggregata) , Abbayes (1948: 59, as Cladonia aggregata (Sw.) Spreng. and Cladonia gor gonina (Bory) Vain.), Vainio (1898: 34, as Cladonia aggre gata) . Terricolous. Cladonia abbatiana Stenroos -Stenroos (1991: 107) . Terricolous. Cladonia boivinii Vain. -Ahti & Aptroot (1992: 119) , Abbayes (1948: 61) . Terricolous. Cladonia borbonica Nyl. -Ahti & Aptroot (1992: 119) , Abbayes (1948: 59) . Terricolous. Cladonia candelabrum (Bory) Nyl. -Abbayes (1948: 60) . Terricolous. Cladonia centrophora Müll. Arg. -Abbayes (1948: 60) . Terricolous. Cladonia ceratophyllina (Nyl.) Vain. -Ahti & Aptroot (1992: 120), Abbayes (1948: 59) , Abbayes (1956: 8) . Terricolous. Cladonia chlorophaea (Flörke ex Sommerf.) Sprengel - Ahti & Aptroot (1992: 120) , Abbayes (1948: 58, as C. pyxidata var. chlorophaea (Flörke ex Sommerf.) Flörke). Terricolous. Cladonia chondroidea Abbayes -Abbayes (1948: 59) . Terricolous. Cladonia cinereorubens Abbayes -Abbayes (1948: 61) . Terricolous. Cladonia confusa R. Sant. -Abbayes (1948: 59, as C. leptocla da Abbayes and 60, as C. alpestroides Abbayes), Abbayes (1956: 6, as C. leptoclada, incl. f. cinerascens Abbayes and f. thyrsifera (Nyl.) Abbayes), Ahti & Aptroot (1992: 118) . Terricolous. Cladonia crispatula (Nyl.) Ahti -Vainio (1898: 34, as C. rangi ferina f. crispatula Nyl.). Terricolous. Cladonia didyma (Fée) Vain. -Ahti & Aptroot (1992: 120) .
Terricolous. Cladonia diplotypa Nyl. -Ahti & Aptroot (1992: 120) , Abbayes (1948: 60) . Terricolous. Cladonia fruticulosa Kremp. -Ahti & Aptroot (1992: 120) .
Terricolous. Cladonia gigantea (Bory) H. Olivier - Ahti & Aptroot (1992: 121), Czeczuga & al. (1998: 575) , Abbayes (1948: 60) . Terricolous. Cladonia glaucopallida Vain. -Ahti & Aptroot (1992: 121) .
Terricolous. Cladonia hedbergii Ahti -Ahti & Aptroot (1992: 121) . Terricolous. Cladonia macilenta Hoffm. -Ahti & Aptroot (1992: 121) , Abbayes (1948: 58) . Terricolous. Cladonia medusina (Bory) Nyl. 50), Ahti & Aptroot (1992: 121) , Czeczuga & al. (1998: 575) , Abbayes (1948: 59) , Abbayes (1956: 7, incl. var. luteola (Bory) Vain. and var. dealbata Vain.) . Terricolous. Cladonia pachyclados (Vain.) Ahti -Swinscow & Krog (1988: 52), Ahti & Aptroot (1992: 121) . Terricolous. Cladonia peltasta Sprengel - Ahti & Aptroot (1992: 121) , Abbayes (1948: 59) , Abbayes (1956: 7, incl . f. esignata Vain., f. pachyclados (Vain.) Abbayes and f. normalis Vain.). Terricolous. Cladonia perplexa Abbayes -Ahti & Aptroot (1992: 122) , Abbayes (1948: 60) . Terricolous. Abbayes -Abbayes (1948: 60) . Terricolous. Cladonia praetermissa A. W. Archer - Ahti & Aptroot (1992: 122) . Terricolous. ?Cladonia rangiformis Hoffm. -Vainio (1898: 34) . Terricolous. Cladonia squamosa Hoffm. -Ahti & Aptroot (1992: 122) , Czeczuga (1998: 575) , Abbayes (1948: 58) . Terricolous. Cladonia subpityrea Sandst. -Swinscow & Krog (1988: 57) , Abbayes (1948: 61, as C. decaryana Abbayes) . Terricolous. Cladonia subpungens Abbayes -Ahti & Aptroot (1992: 122) .
Cladonia perrieri
Terricolous. Cladonia subradiata (Vain.) Sandstede - Ahti & Aptroot (1992: 122) . Terricolous. Cladonia subsquamosa Kremp. -Ahti & Aptroot (1992: 122) , Abbayes (1948: 58) . Terricolous. Cladonia valida (Abbayes) Stenroos -Stenroos (1991: 108) .
Terricolous. Cladonia varians Vain. ex Ahti -Ahti & Aptroot (1992: 122) , Abbayes (1948: 60) . Terricolous. ?Cladonia verticillata (Hoffm.) Schaer. -Abbayes (1948: 58) .
Terricolous. Cladonia vulcanica Zoll. & Moritzi - Abbayes (1948: 59) . Terricolous. Clandestinotrema minutum Aptroot -this paper. Corticolous. Coccocarpia domingensis Vain. - Aptroot (1990: 403) . Foliicolous. Coccocarpia erythroxyli (Spreng.) Swinscow & Krog -Arvidsson (1982: 57) , Aptroot (1990: 403) , Czeczuga & al. (1998: 575) . Corticolous, saxicolous and terricolous. Coccocarpia filiformis Arv. - Aptroot (1990: 403) . Foliicolous. Coccocarpia flavicans Arv. - Aptroot (1990: 403) . Corticolous. Coccocarpia palmicola (Sprengel) Swinscow & Krog -Arvidsson (1982: 72) , Aptroot (1990: 403) , Czeczuga & al. (1998: 575) . Corticolous and saxicolous. Coccocarpia pellita (Ach.) Müll. Arg. - Aptroot (1990: 404) .
Corticolous. Coccocarpia smaragdina Pers. -Arvidsson (1982: 84) , Aptroot (1990: 404) , Vainio (1898: 34, as C. pellita var. smaragdina (Pers.) Müll. Arg.). Corticolous. Coccocarpia stellata Tuck. -Arvidsson (1982: 86) , Aptroot (1990: 404 Aptroot (1990: 404) .
Corticolous. Dermatiscum thunbergii (Ach.) Nyl. -Ertz & al. (2014a: 165 Doidge (1950: 248) , Guderley & Lumbsch (1996: 275) . Saxicolous. Diploschistes muscorum subsp. bartlettii Lumbsch -Lumbsch (1987) . Terricolous. Diploschistes scruposus (Schreb.) Norman -new report, Ap troot & Hensen 12380, 1984 (BR) . Saxicolous. Diploschistes thelenelloides Lumbsch & Aptroot -Lumbsch & Aptroot (1993: 237) . Saxicolous. Dirina madagascariensis Tehler & al. -Tehler & al. (2013: 456), Aptroot (1990: 404, as D. ceratoniae (Ach.) Fr.). Corticolous. Dirinaria aegialita (Afz. in Ach.) Moore -Aptroot (1988: 143) .
Corticolous and saxicolous. Dirinaria applanata (Fée) D. D. Awasthi -Aptroot (1988: 143) .
Corticolous. Dirinaria complicata D. D. Awasthi -Swinscow & Krog (1988: 80) , Aptroot (1988: 143) , Awasthi (1975: 51) . Corticolous. Dirinaria confluens (Fr.) D. D. Awasthi -Aptroot (1988: 143) .
Corticolous. Dirinaria consimilis (Stirt.) D. D. Awasthi -Awasthi (1975: 91) . Corticolous. Dirinaria picta (Sw.) Clem. & Shear - Aptroot (1988: 143) , Czeczuga & al. (1998: 575 
